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Olefin blends are most widely used plastic
}: materials. During the processing, the
! mixtures undergo both liquid-liquid phase PEH: ethylene/hexene
@ separation and crystallization, complicating [CHyCHLECH Gl M, =110k g/mol

the morphology hence the CH, X=0.98
property control of the final product. It is critical to CH, Poranch: 1/57 backbone C
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measure the phase diagram in order to understand the PEB: ethvi /;
driving force of the morphology formation. We developed o Ces _]y[_i:éc::ene
novel approaches for determining the phase diagram of SRR My =70k g/mol
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Characterization lll: de-polarized small angle light scattering Phase Diagram of PEH/PEB Blend
X=-5.5x104+0.5/T
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Characterization IV: Atomic Force Microscopy The pre-introduced liquid-liquid
) phase separation affects the
consequent crystallization
morphology, giving contrast for
determining the phase boundary in
~11°c a mixture of iso-refractive
(Quench-from temperaiure) polyolefins in the melt state.
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A variety of techniques have been used to
:‘: characterize the morphology development in
: ! blends of poly(ethylene-co-hexene) and
% poly(ethylene-co-butene) statistical

(OM), small af RO VAP ANEHTY SRR S ALIBIRIOTEARY

microscopy (AFM) and simultaneous small angle and
wide angle X-ray scattering (SAXS and WAXS).

Sper ulites growth kinetics (OM) The mor phology crossover from spher ulitic growth dominant to
H/B=50/50 phase separ ation dominant with decreasing under cooling.

EH/EB=90/10, isothermal crystallization at 115°C (OM)

S miy " Thekineticahsgher(ifitic

growth indicates change of

crystallization mechanism at . ; : :

[¢f i 130 min

S?o&vltfl rc;’t:g:g‘_ﬁr_‘écg::zt Observatlon of the spher ulitic morphology and its growth kineticsin blends.

different degrees of

under cooling. The constant
suppression of growth rateis

T " ™™ mainly dueto thedilution

effect.

At high temper atures, the growth kinetics indicatesthe

effects of both the composition and degree of under cooling.

Crystallization kinetics
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Theratio Gpg /Gy increase with decreasing under cooling. +60min @ 130°C) +(1342min @ 120°C) 1 (117min @ 115°C) +(78min @ 110°C)  + (5min @ 100°C, o rm T)
Change of crystallization mechanismsresultsin different mor phology.
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Phase contrast

For large undercooling, dentritic growth occurs. The
amor phous phase ismainly trapped within crystal
super structures. Orientation of the featuresaround
the crystals may indicate the distortion of the

) : i 5 separated liquid phases by rapid crystallization

For isothermal crystallization at small under cooling, well-defined ARG % during the quench

lamella grow and the amor phous phaseis driven to the

inter spherulitic region.

ime Tesolved smultaneous The morphology development in the

?ﬁﬂﬁéﬁing PEH/PEB blends is controlled by

isothermal crystallization many factors, such as ratio of
provide dynamic infor mation crystallizable to amorphous
such asthe evolution of the

component, quench depth, degree

Long Period in EH/EBsﬂD/EOdurlnglsothermaJ Crystallinity of EH/EB=50/50during isother mal Iamel Ia(_e Iong pe”oq and : .
crystallization at different temper atures. crystallization at different temper atures. crystallinity for various degrees of undercoolmg, duration of

of undercooling and blend . : :
compositions, The average annleaing and thermal history. Itis

property from the scattering necessary to combine different
techniques arerelated to techniques to gather different facets

mor phology details.
prology of the complex phenomena.
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